Telomeres and telomerase in human hematologic neoplasia.
Telomeres are the physical ends of eukaryotic chromosomes. Telomeric DNA sequences are highly conserved in all well-characterized eukaryotic nuclear chromosomes and differ greatly from the termini of linear viral, extranuclear plasmid, or mitochondrial DNA. Human telomeric DNA consists of 2-15 kb of a tandemly repeated sequence (TTAGGG)n, oriented 5'-3' toward the end of the chromosome. The evolutionary conservation of this repetitive DNA sequence implies that the sequence is essential to cellular function. These repeated sequences are synthesized by an RNA-dependent DNA polymerase, telomerase, which is composed of an essential RNA and a few proteins. Human telomerase has been proposed to be repressed in somatic tissues, and human telomeres become shorter during somatic development and with increasing age. Telomeres in tumors are even shorter, and loss of telomeric DNA during tumorigenesis may contribute to the genome instability associated with transformed cells. This article reviews the structure and function of telomeres and the recent studies on human hematologic cells.